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SEMICONDUCTOR DEVICE HAVING A dummy capacitor element. The capacitor element includes a 

FERROELECTRIC TFT AND A DUMMY bottom electrode on the substrate, a first dielectric layer on 

ELEMENT the bottom electrode and a top electrode on the first dielec- 
tric layer, and the dummy capacitor element includes a 

FIELD OF THE INVENTION 5 dummy bottom electrode on the substrate and a second 

dielectric layer on the dummy bottom electrode and a 

The present invention relates to a semiconductor device. dummy top electrode on the second dielectric layer. The 

More particularly the present invention relates to a semi- dummy capacitor element is located so that a space between 

conductor device including a semiconductor element such as the top electrode and the dummy top electrode is in a 

a capacitor and a transistor in which a dielectric with high predetermined range (e.g. 0.3 fim to 14 /im). 

dielectric constant or a ferroelectric is used. Two or more semiconductor elements can be included in 

the semiconductor device. In such a case, an embodiment of 

BACKGROUND OF THE INVENTION me semiconductor device of the present invention comprises 

With increases in the packing density of semiconductor a substrate, at least two capacitor elements, and a dummy 

memories, a capacitor element with larger capacity is 15 capacitor element. Each capacitor element includes a bottom 

needed. Therefore, a technology to integrate a capacitor electrode, a first dielectric layer and ia top electrode, and the 

element including a dielectric layer with high dielectric J^°^^d diSc El a 7 

constant or a ferroelectric characteristics into a integrated f 6 , ro e \ a ie ec aver a mm y °P c ec- 

1 * 1 u «* ~* j a ui ttode as described above. The capacitor elements and the 

circuit lately has attracted considerable attention. j , 1 * 1 * j *u * 

y ^ aLiuuuuu. dummy capacitor element are located so that a space 

In order to put a nonvolatile RAM into practice which 20 between an adjacent pair of electrodes selected from the top 

enables writing and reading with lower operating voltage at electrodes and the dummy top electrode, in which at least 

higher speed compared to conventional devices, a technol- one electrode in the pair is one of the top electrodes, is in a 

ogy to integrate a capacitor element including a ferroelectric predetermined range (e.g. 0.3 fan to 14 /mi). The semicon- 

layer has been pursued. ductor device can include two or more dummy semiconduc- 

A conventional method for manufacturing a semiconduc- 25 tor devices, 

tor device including a dielectric with high dielectric constant Sucn a semiconductor device of the present invention can 

or a ferroelectric characteristics (hereinafter, a dielectric De manufactured by a method which comprises forming a 

with high dielectric) is explained below referring to FIGS. dielectric film on a substrate, forming the electrically con- 

20A and 20B ductive film on the dielectric film, and etching the electri- 

! „ A „ , „, „ M , n ™ cally conductive film so as to form the electrode. When 

As shown in FIG. 20A, a first metal film 202 (e.g. a Pt etching the electrically conductive film, a dummy electrode 

film) is formed on a substrate 201 with an integrated circuit ^ formed the electrode so that a space between the 

by sputtering. A dielectric film 203 with high dielectric electrode and the dummy electrode is in a predetermined 

constant is formed on the first metal film 202 by spin coating range (e g 0 3 pm to 14 pan) 

or chemical vapor deposition (CVD) followed by forming The iwKlAols have succeed ed in elucidating the degra- 

a second metal film 204 (e.g a B nim) on the dielectric likn dalion of me dielectric ^ ^ dielectric in a 

203 by sputtering. After a photoresist 209 is formed on the semiconductor element. 

second metal film 204 in a predetermined pattern, each film ^ ffl F , GS 2 „ A ^ ^ ^ 

is selectively removed by dry etching to form a capacitor 2M fe e(ched ^ ^ surface of ^ ^electric ^ ^ 

element 208 composed of first electrode 205, a capacitor x . ri „ ~~ ■ iL , . , 

«• * 4 . . . j i . * - ' 40 appears. As shown m FIG. 21, m the dry etching, etching 

dielectric layer 206 and a second electrode 207. w ->m ^ h , j *u i * • «i 

J ions 210 are partially accumulated on the dielectric film 203 

However, in such a capacitor element produced by the ^ tnat the sur f ace Q f the dielectric film 203 holds electrical 

conventional method, a capacitor dielectric layer with high charges 2U . In the case of a dielectric with high dielectric 

dielectric constant is degraded in electric characteristics. constant, the amount of electrical charges 211 is around 100 

Such a degradation also is observed in a transistor including 45 ^ much ^ that in the case of silicon oxide or silicon 

a dielectric layer with high dielectric constant. nitride ^ D f electrical charges is proportional to 

SUMMARY OF THE INVENTION me area of the surface ex P oscd to we etching ions 210. 

Therefore, the large exposed surface of the dielectric film 

Therefore, with the foregoing in mind, it is the object of 203 with high dielectric constant causes an electrostatic 

the present invention to suppress a degradation of a dielec- 50 repulsion between the etching ions 210 and the electrical 

trie with high dielectric constant in a semiconductor ele- charges 211. As shown in FIG. 21, the repulsion changes the 

ment - direction of travel 212 of the etching ions 210 around the 

In order to achieve the above-described object, an photoresist 209. The etching ions 210 deviate to the dielec- 

embodiment of the semiconductor device of the present trie covered with the metal layer 207, which will remain as 

invention comprises a substrate, a semiconductor element 55 a dielectric layer of a capacitor element. More collision of 

and a dummy semiconductor element. The semiconductor etching ions 210 with the dielectric below the edge portion 

element includes a first dielectric layer on the substrate and of the metal layer 207 than usual generates defects in the 

an electrode on the first dielectric layer, and the dummy crystal structure in the dielectric. Thus, a damaged region 

semiconductor element includes a second dielectric layer on 213, which causes the degradation in the capacitor element, 

the substrate and a dummy electrode on the second dielectric 60 is formed. 

layer. The dummy semiconductor is located so that a space According to the present invention, the surface of the 

between the electrode and the dummy electrode is in a dielectric film exposed to the etching ions is limited by the 

predetermined range. The predetermined range is preferably dummy element, which can reduce the electrical charges on 

between 0.3 jmi and 1.4 fan. the dielectric film. Therefore, the collision with the etching 

When the semiconductor element is a capacitor element, 65 ions proceeding diagonally is suppressed to prevent the 

an embodiment of the semiconductor device of the present semiconductor element from degrading in electrical charac- 

invention comprises a substrate, a capacitor element and a teristics. 
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These and other advantages of the present invention will DESCRIPTION OF THE PREFERRED 

become apparent those skilled in the art upon reading and EMBODIMENTS 

understanding the following detailed description. i n t h e semiconductor device of the invention, the space 

„„„ between the electrode and the dummy electrode is preferably 

BRIEF DESCRIPTION OF THE DRAWINGS 5 „ the range o f 03/tm to 9faBj more preferably in the range 

FIG. 1 is a plan view to show a semiconductor device of °^ ^-3 fan to 5 ^m. 

an embodiment of the present invention. ,n the semiconductor device of the invention, the elec- 

ttt/^ i aa- trode and the dummy electrode are preferably composed of 

FIG. 2 is a cross sectional view taken on line A — A in . u i • « t A . 5 • t tl * Jl j j 

_ 1 the same electrically conductive material. The electrode and 

10 the dummy electrode are preferably formed by etching the 

FIGS. 3A to 3D are cross sectional views to show a same electrically conductive film. 

method for manufacturing a semiconductor device of an i n the semiconductor device of the invention, the first 

embodiment of the present invention. FIG. 3A shows a step dielectric layer is composed of the material selected from a 

of forming films and photoresist layers on a substrate. FIG. dielectric material having a dielectric constant of 100 or 

3B shows a step of forming top electrodes by dry etching. 15 more and a ferroelectric material. 

FIG. 3C shows a step of forming other photoresist layers. In the semiconductor device of the invention, the first 

FIG. 3D shows a step of forming dielectric layers and dielectric layer and the second dielectric layer are composed 

bottom electrodes. of the same dielectric material. The first dielectric layer and 

FIG. 4 is a cross sectional view to show a step of forming me second dielectric layer are preferably included in the 

top electrodes by dry etching with etching ions. 20 same dielectric film. The first dielectric layer and the second 

p, n .. , . . . 1 . * dielectric layer are preferably formed by etching the same 

FIG. 5 is a plan view to show a semiconductor device of HiV.lftntrir film 
another embodiment of the present invention. 

FIG. 6 is a cross sectional view taken on line B — B in 
FIG. 5. 



dielectric film. 

Some embodiments of the present invention are explained 
below referring to the drawings. 



FIG. 7 is a plan view to show a semiconductor device of 25 First emb °diment 

still another embodiment of the present invention. As shown in FIGS. 1 and 2, in the semiconductor device, 

FIG. 8 is a cross sectional view taken on line C— C in a capacitor element 16 formed on a substrate 15 is encircled 

PIG. 7. by a dummy capacitor element 17. The capacitor element 16 

FIG.' 9 is a plan view to show a semiconductor device of 30 ^ a ^Dgular shape while the dummy capacitor element 

yet another embodiment of the present invention. 17 , ha * a &* me - sha Pf surrounding the capacitor element 16 

+n . . entirely. Ine capacitor element 16 is composed of a first 

FIG. 10 is a cross sectional view taken on line D— D in (bottom) electrode 18, a capacitor dielectric layer 19 and a 

second (top) electrode 20. The dummy capacitor element 17 

FIG. 11 is a cross sectional view to show a memory cell is composed of a first dummy (a dummy bottom) electrode 

as an embodiment of the semiconductor device of the 3 21, a dummy capacitor dielectric layer 22 and a second 

present invention. dummy (a dummy top) electrode 23. As shown in FIG. 2, in 

FIG. 12 is a cross sectional view to show another memory the capacitor element 16 and the dummy capacitor element 

cell as an embodiment of the semiconductor device of the 17, the corresponding layers have substantially the same 

preset invention. ^ thickness. 

FIG. 13 is a plan view to show a semiconductor device A method for manufacturing the semiconductor device is 

including a transistor of an embodiment of the present explained below referring to FIGS. 3A to 3D. 

invention. As shown in FIG. 3 A, a first metal film 24 is formed on 

FIG. 14 is a partial plan view to show a semiconductor me substrate 15 including an integrated circuit at a thickness 

device produced in the example. 45 °f 50 11111 to 400 nm - A dielectric film 25 with high dielectric 

FIG. 15 is a cross sectional view taken on fine E — E in constant composed of e.g. SrBixTaxOy is formed on the first 

pjQ i4 metal film 24 by spin coating or CVD. A second metal film 

yf /-> 1* . , - A , * • T-i • 26 is formed on the dielectric film 25 at a thickness of 50 nm 

FIG. 16 is a cross sectional view taken on hue F — F in . onn „, - . , , t , ri 

^ to 30U nm. Ine lirst and second metal films 24 and 26 can 

. 50 be composed of platinum and formed by sputtering. On the 

FIG. 17 is a graph to show a distribution of remnant second metal film 26, first photoresist layers 27 are formed 
polarization in capacitor elements with dummy elements. ^ a predetermined pattem by photohthography. 

FIG. 18 is a graph to show a distribution of remnant Next> ^ shown io mG 3B> me sqqo^ met al film 26 is 
polarization in capacitor elements without dummy elements. removed selectively by dry etching to form the second 

FIG. 19 is a graph to show a remnant polarization with 55 electrode 20 and the second dummy electrode 23. 
respect to the space of the top electrode in a capacitor After second photoresist layers 28 are formed in another 

element and the dummy top electrode in a dummy capacitor predetermined pattem by photolithography as shown in FIG. 
element. 3C, the dielectric film 25 and the first metal film 24 are 

FIGS. 20A and 20B are cross sectional views to show a removed selectively by dry etching. As a result, a capacitor 

conventional method for manufacturing a semiconductor 60 dielectric layer 19, a first electrode 18, a dummy capacitor 
device. FIG. 20A shows a step of forming films and a dielectric layer 22 and a first dummy electrode 21 are formed 
photoresist layer on a substrate. FIG. 20B shows a step of as shown in FIG. 3D. 

forming the electrodes and the capacitor insulating layers of Thus, the capacitor element 16 and the dummy capacitor 
the capacitor element by dry etching. element 17 are formed at the same time. In the semicon- 

FIG. 21 is a cross sectional view to show a step of forming 65 ductor device, the space between the second electrode 20 
top electrodes by dry etching with etching ions in the and the second dummy electrode 23 is set in the range of 0.3 
conventional method. fim to 14 //m. 
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As shown in FIG. 4, in the step of etching the second are the same as the first embodiment. The space between the 

metal film 26 to reveal the surface of the dielectric film 25, second electrode 46 and the dummy electrode 49 is set in the 

the surface of the dielectric film 25 surrounding the second range of 03 pm to 14 pm. 

electrode 20 is limited by the second dummy electrode 23. Such an arrangement also can suppress the damage of the 

As a result, the amount of electrical charges 29 accumulated 5 capacitor dielectric layer 45. 

on the surface is less than that in the coaventional method as The semiconductor device described above or in the first 

shown in FIG. 21 so that the electrostatic repulsion to embodiment may include two or more capacitor elements, 
etching ions 30 is reduced. Thus, the etching ions 30 can 

proceed to the dielectric film 25 without deviating in path. Fourth embodiment 

Therefore, the collision of the etching ions travelling diago- 10 ^ shown ^ FIGS . 9 10 ^ ^ semiconductor device, 

nally with the dielectric below the second electrode 20 can ca p acil or elements 52 and dummy capacitor elements 53 are 

be suppressed. arranged regularly on a substrate 51 including an integrated 

circuit. The capacitor elements 52 are arranged in the inner 

Second embodiment afea of a bfoken Jine in mQ 9 whUe the dummy cap acitor 

As shown in FIGS. 5 and 6, in the semiconductor device, 15 elements 53 are located to surround the capacitor elements 
capacitor elements 32 and dummy capacitor elements 33 are 52. Each capacitor element 52 is composed of a first 
arranged regularly on a substrate 31 including an integrated electrode 54, a capacitor dielectric layer 55 and a second 
circuit. The capacitor elements 32 are arranged in the inner electrode 56. Each dummy capacitor element 53 is corn- 
area of a broken line in FIG. 5 while the dummy capacitor posed of a first dummy electrode 57, a dummy capacitor 
elements 33 are located to surround the capacitor elements 20 dielectric layer 58 and a second dummy electrode 59. 
32. The capacitor elements 32 and the dummy capacitor As shown in FIGS. 9 and 10, the first electrode 54 and the 
elements 33 have the same rectangular shape. Each capacitor first dummy electrode 57 arranged in a line are included in 
element 32 is composed of a first electrode 34, a capacitor the same electrically conductive film. The capacitor dielec- 
dielectric layer 35 and a second electrode 36. Each dummy trie layer 55 and the dummy capacitor layer 58 in the line 
capacitor element 33 is composed of a first dummy electrode also are included in the same dielectric film. In the semi- 
37, a dummy capacitor dielectric layer 38 and a second conductor device, lines including the capacitor elements 52 
dummy electrode 39. As shown in FIG. 6, in the capacitor and the dummy capacitor elements 53 at both ends are 
element 32 and the dummy capacitor element 33, the cor- arranged, except for the lines at both ends. The lines at both 
responding layers have substantially the same thickness. 3Q ends includes only the dummy capacitor elements 53. 

The semiconductor device can be produced by the same The semiconductor device can be produced by the same 

method as described above except for a pattern of the method as described above except for a pattern of the 

photoresist layers. The suitable materials for the layers also photoresist layers. The suitable materials for the layers also 

are the same as the first embodiment. are the same as the first embodiment. 

In the semiconductor device, each second electrode 36 is 35 As described in the second embodiment, the space 

surrounded by four electrodes. The four electrodes are between the second electrode 56 and the electrodes adjacent 

selected from the other second electrodes 36 and the dummy to the second electrode 56 is set in the range of 0.3 to 14 

electrodes 39. The space between the second electrode 26 M m - 

and the electrodes adjacent to the second electrode is set in Such an arrangement also can suppress the damage to the 

the range of 0.3 ^um to 14 /mi. 40 capacitor dielectric layer 55 and reduce the difference in 

Such an arrangement also can suppress the damage to the electrical characteristics among the capacitor elements 52. 

capacitor dielectric layer 35. In addition, the dummy capaci- 1° addition, the semiconductor device has less undulations 

tor elements 33 can reduce the difference in electrical since some of the films remains without etching. Less 

characteristics among the capacitor elements 32, especially undulations make wiring to the integrated circuit easier, 

the difference between the outer elements and the inner 45 In the embodiments as described above, the electrode and 

elements. the dummy electrode corresponding to the electrode are 

The dummy capacitor element may have another shape composed of the same material. The capacitor dielectric 

such as a frame-like shape as described in the first embodi- element and the dummy dielectric layer also are composed 

m ent. °f me same material. The capacitor element is integrated 

50 into the circuit in the semiconductor device while the 

Third embodiment dummy capacitor element is produced not for being inte- 
grated into the circuit but for suppressing the collision of the 

As shown in FIGS. 7 and 8, in the semiconductor device, etching ions with the dielectric in the capacitor element. As 

a capacitor element 42 formed on a substrate 41 including an long ^ me desired object can be achieved, the shape, the 

integrated circuit is encircled by a dummy capacitor element 55 mat erial and the arrangement of the dummy element are not 

43. The capacitor element 42 composed of a first electrode limited 

44, a capacitor dielectric layer 45 and a second electrode 46 Fof e fc electricall oxides such „ Ru0 
TTie dummy capacitor element 43 is composed of a first Md UQ caD used as z material for the electrode „ we ^ 
dummy electrode 47, a dummy capacitor delect™ layer 48 M various ^ of meUl Dklecl[ic ^ ^ ^ 
and a second dummy electrode 49. As shown in FIG. 8, the «) Ra o. T;n pu."7r t; \n rr* mu \ n 
fin* electrode 44 and the first dummy electrode 47 are KVm<:<£S SrBi ? (T a N b j 2 o 9 , 
included in the same electrically conductive film. THe jW> ia (0=x = l) Cm " sed f ° f d,etoctnc CapaClt ° r 
capacitor dielectric layer 45 and the dummy capacitor layer 

48 also are included in the same dielectric film. Fifth embodiment 

The semiconductor device can be produced by the same 65 Other semiconductor elements such as transistors also can 

method as described above except for a pattern of the be used for the semiconductor element of the present inven- 

photoresist layers. The suitable materials for the layers also tion as well as capacitor elements. 
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FIG. 11 shows an embodiment of a memory cell including 66 and a second dummy electrode 73 in the second dummy 

a transistor 97 and a capacitor element 98. In such a memory capacitor element 63 was set at 12.8 fan. The devices were 

cell, the dummy elements as described above can be used for produced by the process as described above. The capacitor 

transistors and capacitor elements. dielectric layer was composed of SrBixTaxOy at a thickness 

, . . c c of 0.24 urn. The electrodes were composed of Pt. 

For example, in the case of a transistor a gate electrode * Qa ^ ^ semiconductof deviccs were duced 

121 on a substrate 120 corresponds to the top electrode in a in the Mine bm the firel ^ elements 62 

capacitor element as shown in FIG. 13. A gate insulating and the ^ elements (3. Remnant polarization 

layer (not shown m FIG. 13) corresponding to a capacitor m each device was measurcd . 

dielectric layer in a capacitor element is formed between the A . . , . A . . . 

u * * iin j .« 4 * . j -flu «ru * * As shown m FIG. 17, remnant polarization in the devices 

substrate 120 and the gate electrode 121. When forming a 10 tU *u a 1 . ii ^i/z«ir^f2A 

j * t * j i-k» 7u with the dummy elements was 13 uC/cm to 15 /iC/cm . As 

transistor, a dummy gate electrode 122 can suppress the , . 10 , T . ' . . C , 

j . f «u ♦ ■ . - * *u * shown in FIG. 18, remnant polarization in the devices 

degradation of the transistor as is in the case of a capacitor . , , . e ™ 2 * ™ 2 

element. As shown in FIG. 13, a source electrode 123 and a w^ut the dummy elements was 5 ^C/cm to Ofta . 

drain electrode 124 formed in the substrate 120 is not ^f' m . e *^ ele , men,s «n improve and stabilize rem- 

, , , . . , nant polarization m the capacitor elements. Therefore, for 

necessary below the dummy gate electrode 122. 1<: *\ , , *\ , • r 

J J & 15 example, the dummy elements can expand a margin for error 

In the memory cell in FIG. 11, a transistor 97 includes a m rea ding data from the device, 

gate 87, a source 85, a drain 86 and a gateinsulating layer ^ relaliooship telwccI1 the space p and me remnant 

88 composed of a ferroelectric material The memory cell polarization was investigated. As shown in FIG. 19, when 

also has a capacitor element 98 including a bottom electrode me p was above 14 ^ the remnant polarization 

91, a capacitor insulating layer 92 composed of a ferroelec- 2Q sh , ^ d (line A) m mis me size of me 

tnc matenal and a top electrode 93. electrodes 66 and the second dummy electrodes 69 and 73 

The transistor 97 and the capacitor element 98 are con- were 5x5 fan. When the size of the electrodes was set at 

nected with other elements by bit lines 89, 90 and 95. A field 1.5x1.5 fan, the remnant polarization sharply dropped in the 

oxide layer 82 and insulating layers 83 and 84 formed on a ran ge above 9 ^m. When the size of the electrodes was set 

substrate 81 prevent unnecessary contacts between the ele- ^ a t lxl fim, the remnant polarization sharply dropped in the 

ments - range above 5 ^m. The space (J below 0.3 makes it 

A memory cell in FIG. 12 also has transistors 117 includ- difficult to produce the elements. The same results were 

ing gates 107, sources 105, drains 106, gate insulators 103 observed when the space a was changed instead of the space 

and gate insulating layers 108 composed of a ferroelectric p. 

material. On an insulating layer 102, there are capacitor ^ The invention may be embodied in other specific forms 

elements 118 including bottom electrodes HI, capacitor without departing from the spirit or essential characteristics 

insulating layers 112 composed of a ferroelectric material thereof. The embodiments disclosed in this application are to 

and top electrodes 113. be considered in all respects as illustrative and not 

The transistor 117 and the capacitor element 118 also are restrictive, the scope of the invention being indicated by the 

connected with each other and other elements by bit lines appended claims rather than by the foregoing description, all 

109, 110 and 115. Insulating layers 102 and 104 prevent 35 changes that come within the meaning and range of equiva- 

unnecessary contacts between the elements. In the memory lency of the claims are intended to be embraced therein, 

cells as shown in FIGS. 11 and 12, dummy capacitor What is claimed is: 

elements and/or dummy transistors (dummy gate electrodes) 1. A semiconductor device comprising: 

can be used for preventing degradation of the layer com- a substrate, 

posed of the dielectric with high dielectric constant. 40 a semiconductor element on the substrate, the semicon- 

The semiconductor device for which the dummy element ductor element including a first dielectric layer and an 

can be used is not limited to the memory cells as described electrode on the first dielectric layer, and 

above. a diimrny semiconductor element on the substrate, the 

dummy semiconductor element including a second 
dielectric layer and a dummy electrode on the second 

The devices as shown in FIGS. 14 to 16 were produced. dielectric layer, 

In the semiconductor device, capacitor elements 61, first wherein the dummy semiconductor element is located so 

dummy capacitor elements 62 and second dummy capacitor that a space between the electrode and the dummy 

elements 63 were arranged on a substrate 60. ^ electrode is in a predetermined range, and the semi- 

As shown in FIGS. 14 and 15, in the capacitor elements conductor device is a transistor in which the electrode 

61 and the first dummy capacitor elements 62, a first works as a gate electrode of the transistor; and said first 

electrode 64 and a first dummy electrode 67 are included in dielectric layer is composed of the material selected 

the same electrically conductive film. A capacitor dielectric from a dielectric material having a dielectric constant 

layer 65 and a dummy capacitor dielectric layer 68 also are Q f ioo or more and a ferroelectric material, 

included in the same dielectric film. As shown in FIG. 15, 55 2 . A semiconductor device according to claim 1, wherein 

the first dummy capacitor elements 62 are located at the end me predetermined range of the space is between 0.3 fan and 

of the line including the capacitor elements 61 and the first 14 ^ 

dummy capacitor elements 62. 3. A semiconductor device according to claim 1, wherein 

As shown in FIGS. 14 and 16, only the second dummy the electrode and the dummy electrode are composed of the 

capacitor elements 63 are provided at the fine at the end. In 60 same electrically conductive material. 

the second dummy capacitor elements 63, first dummy 4. A semiconductor device according to claim 1, wherein 

electrodes 71 are included in the same electrically conduc- the first dielectric layer and the second dielectric layer are 

live film and dummy dielectric capacitor layers 72 are composed of the same dielectric material. 

included in the same dielectric film. 5. A semiconductor device according to claim 1, wherein 

The space a between a second electrode 66 and a second 65 the electrode is surrounded by the dummy electrode. 

dummy electrode 69 in the first dummy capacitor element 62 

was set at 1.5 fan. The space p between the second electrode * * * * * 
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